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Paboyas mporpamma coCTaB/eHa C y4eToMm TpeboBaHuii PefepanbHOr0 rocyfapcTBEHHOrO
06pa3oBaTe/IbHOro CTaHZapTa BbiCLero o6pasoBaHus (yTeBepxaeH npukasom MWHOBPHAYKU
Poccum o1 20 okTabps 2015 roga Ne 1170) no HanpasneHuto 15.03.02 «TexHONOrMYeckue maluuHbl U
obopygoBaHue» a8 nNpounsa «BakyyMHas U KOMMPECCOpHas TEXHUKA (DU3NYECKUX YCTAHOBOK», Ha
OCHOBaHMK yyebHOro nniaHa Habopa obyyvarowmxca 2015-2017r.

TwunoBas nporpamMmMa no UCLMUMNINHE OTCYTCTBYET.

Pa3paboTumK NporpaMmmsi;

JOLEHT

Pabouas nporpaMmmMa paccMoTpeHa 1 ofobpeHa Ha 3acefjaHun Kagenpbl BTIY
npoToKON OT "( mm J1 2017r. v JU

3aB. Katheapoi, npodgeccop B.A. Anses

YTBEPXOEHO

MpoTokon 3acefaHns METOAUYECKO komuccun Mo
ot <JU/, 2017r. Ne

MpeacenaTenb KOMUCCUN, LOLEHT e A.B. I"aBpunos

/
HavanbHuK YML, 4oueHT /ltW J'ﬂ.ﬂ. KuTaesa



1 Llenn ocBoeHNA AUCLUNNNHBI
Llenamu ocBoeHus gucunnnunibl 61.B.4B.9.1 «BaKyyMHble TEXHOMOIMW» ABAAKOTCA

a) (hopMUpOBaHME 3HaHW O [JafbHelWemM pa3BUTUM BaKyyYMHbIX TEXHOMOTWMIA 1
npoteccoB Kak npoteccoB XXI Beka;

6) 00y4yeHMe TEXHOMOrUU MOMYYEeHUS HOBbIX 3HAHU B 06/1aCTM  BaKyyMHbIX
TEXHO/IOMUiA 1 NPOLLECCOB;

B) 00yuyeHMe crnocobam MNPUMMEHEHUSI 3HaHWA B 061acTM BaKyyMHbIX TEXHOMOTMWA W
NHXXEHEPHOro OPOPM/IEHMS NEPCMEKTUBHBIX BaKyyM - TEXHONOrMYecKnx npoueccos (BTI);

) pacKpbiTUe CYLIHOCTW MPOLIECCOB, MPOUCXOAAWMX B YC/OBUAX BaKyyMa U3y4yeHue
(hM3MYECKOM CYLLHOCTW, WHXEHEPHOro O0¢OopMIeHNs, METOAWKM pacyeTa MNPOLLECCOB W
annaparos;

L) 00ydyeHMe CTY[LEHTOB CO3[4aHWIO  3KOMOTMYECKM UUCTbIX U BE30TXOAHbIX
MPOV3BOACTB.

2. MecTO AMCUMNANHBI (MOAYNS) B CTPYKTYpe 06pa3oBaTeNbHOM NporpaMmbi

OucunnnmHa B1.B.[B.9.1 «BakyyMmHble TEXHONOrUW» SABAAETCA AUCLMNANHON MO
BbIOGOPY BapuaTuBHOI Yactn OO,

[Onsa ycnewHoro ocsoeHusa agucumnnunHel b1.B.[1B.9.1 «BakyyMHble TexXHO/M0rnm» no
obyuvarowmiica B 6akanaBpmaTe Mo HanpaBfeHWMO NoAroToBkM 15.03.02 «TexHonornyeckue
MallMnHbl M 060pYyL0BaHNE» [0/MKEH OCBOUTL MaTepuan NpeaLecTBYOLWNX AUCLUMNIINH:

a) b1.6.5 MartemaTunka

6) 61.5.6 ®u3mnka

B) b1.5.22 TepmoguHaMumka

r) 61.B.04.9 TennoobmeH

0) 61.5.18 MexaHwuKa XX1AKOCTN 1 rasa

e) 61.5.9 NH(hopMaLMOHHbIE TEXHOMOT M

€) 61.B.0/1.6 MNa3oAnMHaMunKa CNAOLHBIX CPej

>K) b1.B.0[1.HO ®dun3nka Bakyyma

3HaHWs, MOMyYeHHble MPU U3YYEHUWN AUCLUMNAWHBI, MOrYT ObiTb WCMOMb30BaHbI Mpu
NPOXOXAEHUN MPEAAMINIOMHON NPaKTUKMA W BbINOMHEHUN BbIMYCKHON KBa/IM(MKALMOHHOM
paboTbl N0 HanpasneHWto nNoarotoBkM  15.03.02  «TexHONOrMYeckue MalluHbl  ©
obopyLoBaHue»

OucunnnmHa B1.B.[AB.9.1 «BakyyMHble TeXHONOrMu» SBASIETCA MpeALlecTBYOWEN 1
Heo6XxofMMa N5 YCMELHOro 0CBOEHUSA MOCMeAYOLWMX ANCLUUNNH!

- 61.B.OA4.14 MoHTaxX 1 3Kcnyatayms BaKkyyMHOro 060pyaoBaHus.

3. KomneTeHuMn obyyatrouierocs, popmMmpyemble B pe3ynibTaTe 0CBOEHUS
AVNCLUUMINHBI
B npouecce n3yyeHns AaHHON AUCUUNINHBI CTYAEHT A0MKEH OBNafeTh CeAYOLMMMU
KOMMETEHUNAMMU:
1 MK-1; CNOCOOGHOCTLID K CUCTEMATUYECKOMY W3YYEHUKD Hay4YHO-TEXHUYECKOW
NH(OopMaL MK, OTEYECTBEHHOTO W 3apy6eXXHOro onbiTa MO COOTBETCTBYHOLEMY MPODUII0
NOArOTOBKM,



2. MnK-9: YMEHMEM NPUMEHATb METOAbl KOHTPONA KayecTBa U3aenunii n 06beKToB B
cepe npodeccHoHaNbHON  LeATeNIbHOCTW, NPOBOAWUTL — aHaIU3  MPUYUH  HAPYLLEHWUNIA
TEXHONOrMYECKMX MPOLECCOB U paspabaTbiBaTb MEPONPUATUA MO UX NPeLYNPEXAEHNIO;

3. MK-11:  cnoco6HOCTLI0 MPOEKTUPOBaTb TEXHUYECKOE OCHALLeHUe paboumx MecT
C pasMelleHMeM TEeXHO/IOMMYecKoro o060pyfoBaHWS, YMeHWeM ocBauBaTb  BBOAMMOE
obopypoBaHue.

B pe3ynbTaTe 0CBOEHUS ANCLUMNANHbBI 00y4arOLMIACA AONMKEH:

1) 3HaTb:
a) 06Li1e 3aKOHOMEPHOCTUN (IU3NYECKMX SBIEHMIA N OCHOBHbIX BT,
6) MEeTOAONOrNI0 W MeTOAUKY pacyeTa OCHOBHOIO TEXHOOMMYeckoro o06opyaoBaHus,
annapaToB ¥ YCTAHOBOK, paboTaloLLMX B YCIOBUAX BaKyyMa;
B) HOBbIE METO/bl PELUEHNS UHXXEHEPHbIX 3a[a4 C UCMO/b30BaHNEM COBPEMEHHbIX METOLOB
(h)M3MYECKOro, MaTeMaTMyecKoro MOAENMPOBAHUA U KOMIMbIOTEPHBLIX  TEXHOMOrWi
NPOEKTUPOBaHNA OCHOBHOIO 060PYA0BaHUS.

2) YMeTb:
a) CaMOCTOSITe/IbHO BbIBOAWTL (DOPMY/Ibl M 3aBUCMMOCTM, XapaKTePU3YHLLNE KOHKPETHbIE
BT, a TakXe paccunTbiBaTb TEM/0- M MAaCCOOOMEHHbIE MPOLIECCHI 1 annapaTbl;
6) NpPOBOAUTL 3KCMEPUMEHTbI Ha NabopaTOpHbIX CTeHAax W o0bpabaTbiBaTb pe3y/bTaThbl
N3MepPEHNIA;
B) NpaBWIbHO BblOMpaTb NOCNeL0BaTE/IbHOCTb TEXHOOMMYECKMX Onepauuii u napameTpbl
TEXHO/IOrMYECKOro npotecca.

3) BnageTb:
a) COBpPEMEHHbIMW  Mogenupyowmmu  nporpammamu  (Phoenics, ChemCAD) pans
onTMMM3aLMM  BaKyyM-TEXHO/IOTMYECKUX  MPOLECcCOB, BaKyyMHOro 060pyAoBaHus,
annapaToB ¥ YCTAHOBOK;
6) 3HaHMAMW MO BbIGOPY KOHCTPYKUMOHHBIX MaTepuanoB Ans TeXHOMOrMYeckoro
obopyf0BaHMe Npu NPOBeAEeHUM KOHKPETHOIO TEXHOIOMMYeCKOro npoLiecca;
B) HaBbIKamMW N0/b30BaHUA CNPaBOYHON NUTEpaTypoid, cTaHAapTaMu.

4, CTpyKTypa n cogep>kaHue gucumnandel 61.B.4B.9.1 «BakyyMHble TexXHON0rnum»
No Pasgen Buabl y4ebHoi paboThbl OueHO4YHbIe CpefcTBa /19 NMPoBeAeHUSA
n/n ANCUMNVHBI o (B yacax) NPOMEXYTOYHOM aTTecTaumm nNo pasgenam
(Tembl) 5 pasgenam
s
O

Jlek- Tpak Jla6. CPC
uuu 3aHAT pab
1 Tema 1 7 1 - 2 2 TecTupoBaHuMe, OTUYET NO 1a60PATOPHbLIM
paboTtam
2 Tema 2 7 1 2 4 TecTupoBaHuMe, OTYET NO 1a60PATOPHbLIM
paboTam,
WHamBuayansHoe 3agaHne Nel
3 Tema 3 7 1 - 2 6 TecTupoBaHuMe, OTYET N0 1a60PATOPHbLIM
paboTtam, IHaMBMAyanbHoe 3afaHne No2
4 Tema 4 7 1 3 4 6 TecTupoBaHuWe, OTYET NO 1a60PATOPHbLIM
paboTam, OTYET N0 MPaKTUYECKUM
paboTam,



Ne
n/n

Tema 5 7

Tema 6 7

Toro

WHpnBrnayansHoe 3agaHme Ne3d
TecTupoBaHuMe, OTUYET N0 1a6oPaTOPHbLIM
paboTamM, OTYET N0 MPaKTUYECKUM
paboTam,
HanBuayansHoe 3agaHne Ned
TecTupoBaHuWe, OTYET N0 1a60PATOPHbLIM
paboTam, OTYeT Mo NPaKTUYECKUM
paboTam,
WHanBnayanbHoe 3agaHue Ne5,
WHanBnayansHoe 3agaHue Ne6,
WHanBnayansHoe 3agaHue Ne7,
WHanBnayansHoe 3agaHue Ne8,
HanBnayansHoe 3agaHue Ne9

10 9 4 30

18 18 18 54
JK3ameH

Copep>KaHue NeKLUMOHHbIX 3aHATWIA N0 Temam

Pasgen gucumniuHbl
(Tembl)

Temal
BakyyMHble
TEXHONOTUN U
npoueccol (BTM)

Tema 2
TeopeTnyeckue
OCHOBbI
MOLEeNNpoBaHus
BTTI1, annapatoB
YCTaHOBOK U KX
onThMasbHoe
MPOEeKTMpPOBaHMe
Ha OBM
Tema 3
O6Lwme NpuHUUNGI
pacuéta un
noctaHoBKa 3ajau
onTUMM3aL MK
BTI, annapaTos u
yCTaHOBOK

Tema 4
"'napomexaHnyeck
ne npotiecchbl B
YCNoBUAX BaKyyMa

Ya- KpaTkoe cogepxxaHue

dopmumpyemble

Cbl KOMMNeTeHU NN

1 Hay4Ho-TexHuyecKas peBoONoLMA-0CHOBA MK-1
BHepeHWs HOBbIX TexXHO/ormin. [pumeHeHue
BaKyyma B HapO4HOM XO035IACTBe.

Bo3HWKHOBEHME U pa3BUTUEe Hayku o BTII.
CopgepxaHme n Mecto Kypca BTI B y4yebHOM
npovecce cnewlmanbHOCTH.

OcHoBHble onpefeneHns. Knaccugmkauums
BTM. BT XMMUYeCKOM TEXHOIOT UM,

1 OCHOBHble MOMIOXEHNA U TeopeTUYecKue
OCHOBbI BTIT. Obuwme  3aKOHOMEPHOCTU
MpoLeccoB MepeHoca KOMMYecTBa [ABWXKEHWS,
3HEpPrun n maccel.

MogenvpoBaHue BTI, annapartos,
YCTaHOBOK W WX ONTUMaNbHOE MPOEKTUPOBaHUE
Ha 3BM.

MK-1,
MK-9

1 OCHOBHble KMHETMYECKME 3aKOHOMEpPHOCTU
BTTI. MocneposaTenbHOCTL aHann3a npoLeccos n
pacyéta annapatoB. OCHOBbl pauUVOHaNLHOIO
NOCTPOEHMA annapaToB 1 ycTaHOBOK BTTI.

lMocTaHOBKa 3afjay ontumusauum  BTTI.
CoBpeMeHHble KOMMbIOTEPHbIE MOAENUpYIoLLIne
nporpamMmbl  4nd onTUMmn3aLmmu BaKyyM-
TEXHOJIOrMYECKUX npoL,eccos, BaKyyMHOro
obopyposaHus u annapatoB - ChemCAD wu
Phoenics. (YuebHo-aenoBas urpa).

1 Obulan xapaKTepucTMKa rMApOMexaHNYecKmx
npoL,eccos. MaTepuanbHblii 6anaHc
rMAPOMEXaHNYECKUX NpoL,eccoB. Mopobue
rMAPOANHAMMNYECKUX (rmapomexaHUyeckumx)
MpoLLeccoB.

MK-9,
MK-11

MK-1,
MnK-9,
MK-11



Tema b
Tennosble
npoueccol B

YyC/I0BUAX BaKyyma

Tema 6
MaccoobmeHHbIe
npoueccol B
YCNOBUAX BaKyyMa

4

10

O6was XapaKTepucTuka TEnnoBbIX
MpoL,eccos. Tennosble  6anaHcebl. Bbi6op
TennoHocuTeneid u  xnagareHtoB.  Cnoco6bl
HarpeBaHus 1 oxnaxzaeHuns. OxnaxaeHne BoOMN 1
BO34YXOM, NbAOM U XWULKAM a30TOM.

KoHgeHcauus. O6uwue CBefeHuS.
lNMoBepxHOCTHaa  KoHAeHcauma.  KoHAeHcauwus
CMeLLIEHMEM. MeTozbl NHTEHCU(MKaL MK
MpoLLeccoB Tenao0bMeHa.

VcnapeHne. BrinapusaHue. Ob6uwme
cBeAeHuns n Knaccugpmkaums BbIMapHbIX
annaparos. MpocToe " MHOroKpaTHoe
BbiNapnBaHue, OpHoKopnycHble 7
MHOTOKOPMYCHble BbiMapHble YCTaHOBKM.
MaTtepuanbHblii " TennoBoWn 6anaHcbl
BbIMapuBaHus. Tennosble NMoTOKU n

TemnepatypHble  notepu.  BbinapuBaHuMe ¢
NPUMEHEHNEeM TensioBOro Hacoca (BapuaHT ¢
NapoBbIM 3)KEKTOPOM).

O6bwue  cBefieHMA U XapaKTepucTuka
MacCO0OMEHHbIX NpoLLecCoB. Cnocobbl
BblpaXKeHUS cocTaBa has. CraTunka
MacCOOOMeHHbIX npoLeccoB. PaBHOBeCHe Mexay
(hazamun. MatepuanbHblii 6anaHC MacCOOOMEHHbIX
NpOL,ecCos. Paboyas JINHKA. KuHeTtunka
MacCOOOMEHHbIX MPOL,ECCOoB. OcHoBHoOEe
ypaBHeHVWe Macconepefaun. [suxyulas cuna
MacCOOOMEHHbIX NPOLECCOB.

Ouctunnauma  n pektndukauma.  O6Lwme
cBefleHns. Bobibop pgaBneHus  (Bakyyma) B
annapare. MonekynsapHaa guctunnaumsa (MA).
O6uan cxema MJ, yctaHoBKW. KoHCTpyKumn M/
annaparos.

Cywka. O6uwue ceefeHus. Knaccudmkauus
CyLWwKW. PaBHOBeCKEe B npoLeccax CyLIKN. Popmbl
CBA3W BnarM ¢ matepuanoM. MaTepuanbHbld ©
TennoBoil  6GanaHCbl KOHTaKTHOW  BaKyyMHOi
CywKn. KuHeTmka cCywku. MpofomKnTenbHoCTb
CYLIKN. KOHCTaHTbI CKOPOCTU CYLLKW.

Cybnnmanms. Obuine CBefeHus.
Knaccugpmkauns npoLeccos cybnmmannu.
Mpouecc CyOGNUMALMOHHOW CYLIKA  MULLEBbIX
npoaykToB. Cxema npouecca Cy6/1MMaLMOHHOIO
06e3B0XMBaHUS. Pacuyét  cybnumaunoHHOro

annapara. KOHCTpYKTMBHOE othopmneHne
Ccy6NMMaLMOHHbIX YCTaHOBOK.
Kpuctannunsaums. O6wue CBefeHuS.

Cnocobbl  Kpuctanamsauun.  MaTepuasbHbIi
GanaHc KpucTanamsaumn. TennoBol  GanaHc
KpucTannusawuumm. KuHeTnka npotecca
Kpuctannmsauun. (Y4ebHo-aenosas Urpa).

MK-1,
MK-9,
MK-11

MK-1,
MK-9,
MK-11



6. Copep>KaHune NpPakTUUYECKMX 3aHAT U

MpakTUYeckMe  3aHSTWS  MPOBOAATCS € WCMO/b30BaHMEM  MHHOBALMOHHOA
06pa3oBaTe/lbHO TEXHOMOTMM - yuebHO-eNoBas Mrpa, KoTopas MO3BO/SeT BECTU Auanor ¢
6yAyLWMMU BbINYCKHUKaMKU 6akanaBpuaTa Mo BOMpocaM KX 6yaylieli crneumanbHoCTU U UX
HaBbIKOB B TEXHUKE 3acyeTa TEXHONOTMYEeCKOro 060 3yf0BaHuA.

Ne Tema Ya- HawumeHoBaHMVe NpaKTU4ecKoro KpaTkoe cogep>xaHue dopmunpye-
n/n Cbl 3aHATUA Mbl€e
KOMMETEH-LUNN
1 Temad4 3 MpakTuyeckas pa6ota Noe 1 PaccumTaTb M nogobpaTb no MnK-1,
PacueT 6apabaHHOro Bakyym- Katanory 6apabaHHbIii MK-9,
(hmnbTpa BaKyyM-(pU/bTP C HapyXHOW MK-11
(y4yebHO-fenoBas urpa) (hUNbTPYIOLLEN NOBEPXHOCTLHO.
2 Tema5 3 MpakTnyeckas pabota Ne 2 Paccuutatb M nogob6patb Mo MK-1,
PacuyeT BakyyMHOro Katanory CTaHAapPTHbIV MK-9,
KOHJeHcaTopa, KOXYXOTpy6uaTbiii MK-11
(yuyebHo-genoBas urpa) Tens006MeHHUK.
3 Tema5 3 MpakTnyeckas pa6ota Ne 3 PaccuMtaTb  TPEXKOPMYCHYHO MK-1,
PacueT TpexKopnycHoi BaKyyM-BbINapHyH YCTaHOBKMU. MK-9,
BaKyyM-BbIMapHOi Mpwn pa3paboTke CXeMbl MNK-1
yCTaHOBKM, BbINapHO yCTaHOBKM
(y4yebHO-enoBas Urpa) npesycmMoTpeTb Hacocbl,
emMKoCTH, BaKyyM-Hacoc,
G6apoMeTpryecKuin
KOHJeHcatop n hopyrve
HeobXxo4MMble YCTPOCTBA
4 Tema6 3 MpakTnyeckas pabota Ne 4  Paccuntatb HenpepbIBHO MK-1,
PacueT BaKyyMHOI1 [ENCTBYIOLLYHO BaKyyMHY0 MnK-9,
PEKTU(DUKALNOHHOW PEKTUMMKALMOHHYIO MK-11
yCTaHOBKM, yCTaHOBKY.
(y4yebHO-enoBasi Urpa)
5 Tema6 3 MpakTnyeckas pabota Ne 5  Paccuutatb  annapat  And MK-1,
PacueT monekynapHoro MONEKYNAPHON  AUCTUANALUN MK-9,
anctunnaTopa, X/I0MKOBOr0 Macna ¢ Luefblo MK-11
(y4yebHO-fenoBas Urpa) nony4veHus KOHLIeHTpaTa
BUTaMUHa E.
6 Tema6 3 MpakTuyeckas pabota Noe 6  PaccumTaTb ONbITHO- MK-1,
PacueT cy6numaLMoHHO MPOMbILLIEHHBI Lex MnK-9,
CYLLWMKW, Cy6/IMMaLOHHO CYLUKM MNnK-11
(yuebHo-menoBas urpa) NMPOWN3BOACTBA CYXMX MULLEBLIX
MPOAYKTOB.
WTtoro 18

MMpakTMyeckne 3aHATUSA MPOBOAATCA B MOMELLEHMN y4yebHOro kKnacca Kadenpol BTOY
B-323, ocHaleHHOro COBPEMEHHbLIMU KOMMbIOTEPAMMU.

7. Copep>kaHue nabopaTOpHbIX 3aHAT U

NabopaTopHble

3aHATUS  NPOBOAATCA

c

Mcnob30BaHNEM I/IHHOBaLI|VIOHHO|7I

06pa3oBaTeNbHOW TEXHOMOTUM - y4yebOHO-AeN0Bas Urpa, KoTopas MO3BOMSET BECTU AManor C
6yaywMK G6akanaBpamy no Bonpocam ux Gyayuield cneynanbHOCTM U MX HaBbIKOB B TEXHUKE
M3MepeHns NapamMeTpPOB BaKyyM-TEXHOMOMMYECKMNX MPOLIECCOB.



No Tema Yacbl HawmmeHoBaHue nabopaTopHOro KpaTkoe cogepxaHue dopmMmupyemble

n/n 3aHATUA KOMnNeTeHUnn
1 Temal 2 Na6opatopHas pabota Ne 1 lMpocmoTp y4ebHbIX MnK-1,
BakyyMmHble TeXHONOTMM U BUAEOUIbMOB ans MK-9,
npowecchbl (npocmoTp (hopMMpPOBaHUS obLero MK-11
cnaingos, guauibMoB, npeacTaBneHns o0 BaKyyM-
KWHO(U/IbMOB) TEXHONOTMYECKUX
(y4yebHo-zienoBsas mrpa) npoueccax.
2 Tema2 2 NabopatopHas pabota Ne 2 M3yyeHne  TeopeTUYEeCcKMX MK-1,
Mopgenu CTpyKTyp NOTOKOB  OCHOB yCTaHOB/IEHUA MK-9,
B annapaTtax n ux CTPYKTYpPbl MaTeMaTU4ecKoi MK-11
KOMMbIOTEPHOE mozenu annaparos,
MOZennpoBaHue, CTPYKTYpbl MOTOKOB n
(y4yebHO-fenoBas uUrpa) XapakTepa  pacnpegeneHus
BPEMEHMU npebbiBaHNA
KOMIMOHEHTOB B annapare.
3 Tema3 2 NabopatopHas pabota Ne 3 [MpoussecTn MoAennpoBaHue MK-1,
MopgenupoBaHue M pacyeT W pacyeT  ONTUMa/bHbIX MK-9,
Ha OBM onTuManbHbIX napamMeTpoB U  PEXUMOB MK-11
pPeXunMoB paboThl paboTbl BblNapHOi1
BbINapHOI YCTaHOBKM yCTaHOBKM,
(y4yebHO-fenoBas urpa) npeaHa3Ha4yeHHo ans
noslyyYeHns BOLAHOMO napa u3
MWUHEepasM30BaHHOIO
pacTeopa.
4 Temad 2 NabopatopHas pabota Ne 4 M3yyeHue Teopuy npouecca MnK-1,
WccnepoBaHme npoueccoB  (ubTpOBaHUSA B YC/IOBUAX MK-9,
BaKyyMHOro (uibTpOBaHMS  BaKyyMma. OnpepeneHune MK-11
B YC/I0BUAX BaKyyMa, KOHCTaHT (hM/IbTPOBAHWS.
(y4yebHO-fenoBas urpa)
5 Temad 2 Nab6opatopHas pa6ota Ne 5 3yueHne Teopun  npoLecca MK-1,
WccnepoBaHue npoueccoB  NMCEBAOOXKVDKEHUA B YCI0BUAX MnK-9,
MCEeBLOOXKVKEHNS B Bakyyma C ONpefeneHvie u MK-11
yCNIOBUSX BaKyyMa pacyeToM  nepsBoi  (Havana

MCEBAOOXIDKEHNE) U BTOPOWA
(YHOC) KPUTUYECKMX CKOPOCTENA.

6 Tema5 2 NabopatopHas pabota Ne 6  3yueHune BOMpPOCH! MK-1,
Tennosble annapaTbl U TennoobmeHa, cnoco6os MnK-9,
NMPOLECCHI B YCNOBUAX pacrnpocTpaHeHus Tenna, MK-11
Bakyyma (y4ebHO-AenoBasd  KnaccuiMkauymio
nrpa) TenjoHocuTenein n
Tenno06MeHHMKOB. C
NMOMOLLbHO obyuyatoLen
nporpammsl Ha 3BM
7 Tema5 2 NabopatopHas pa6ota Ne 7 3yyeHne npaBun paboTsbl C MK-1,
MogenuposaHue MOAeNMpYHoLLEen NporpaMmoi MK-9,
BaKyyMHoro koHgeHcatopa CHEMCAD n MK-11
B MPOrpaMMHOM KOMM/IEKCE CMOLENMPOBaTb  BaKyyMHblIl
ChemCad. KOHZeHCcaTop BOAAHOroO napa
B NPUCYTCTBUM He

KOHLEHCUPYIOLUNXCA  Ta30B
(B03LyX).



8 Tema6 2 NabopartopHas paboTa Ne8
VccneposaHne
KOHBEKTVBHOM CYLUKM
KanunnsapHo-nopucTbIX
maTepuanos
(y4yebHO-fenoBas mrpa)
NabopaTopHas pa6ota Ne 9
WccnepoBaHme npoLeccos
CYLUKM 1 NPOMUTKM
mMaTepuranos BaKyyMHO-
MUMMY/IbCHBIM METOLOM,

9 Tema6 2

(y4ebHO-fenoBas mrpa)

18

3yyeHune METOLMKM
3KCMNepuMeHTabHOro
nony4veHmns KpWBbIX
KOHBEKTUBHO CYLLUKM
KanunisapHo-nopucTbIX
maTepuasnos.

N3yueHune METOLMKM
BaKyyMHO-MMMY/bCHOIO
mMeTo4a npu
3KCNEPUMEHTaIbHOM
nccnefoBaHnm npotLieccos
CYLLKK n NPONUTKK

[peBecHbIX MaTepuanos.
NToro

MK-1,
MK-9,
MK-11

MK-1,
MK-9,
MK-11

NabopaTtopHble 3aHATUA MPOBOAATCA B NMOMeLLEHUN yUYebHbIX nabopaTopuax Kadenpsbl
BT3Y, B-320 n B-323 c wncnonb3oBaHWEM CreyuanbHOro 06opyAoBaHus: labopaTopHble

CTeHAbI

ana  3KCNepmMeHTanbHOro MN3y4yeHuA

BaKyyM-TEXHONOTNYECKNX

MpOLeccoB 1

KOMMbIOTEPHOrO  MOZENMPOBaHWA B nporpaMmHoM kKomnsiekce ChemCAD. O6paboTka
MePBUYHbIX OMbITHLIX AaHHbIX NPOU3BOANTCS Ha DBM.

8. CamocToaTeNbHas paboTa 6akanaspa
No Pasgen gucunnanHbl Ya- ®dopma CPC
n/n (Tembl) Cbl

MpopaboTKa SEKLUMOHHOIO 1 ApYroro TeOpeTUHECKOro
maTepmasa, MOAr0TOBKa K TECTUPOBAHMIO,
OdhopmrieHne  labopaTopHbIX paboT, MOAroTOBKa K

Mpopab0oTKa NEKLYIOHHOTO U [IpYroro TEOPETUYECKOro

OmopmreHue  MHAMBUAYaNbHOrO  33faHus Ne 1,

OdhopmrieHne labopaTopHbIX pPaboT, MOAroTOBKa K

Mpopab0oTKa NEKLYIOHHOTO U [IPYroro TEOPETUYECKOTO

OdhopmrieHne labopaTopHbIX pPaboT, MOAroTOBKa K

OcopmnieHne  MHOMBMAYabHOMO  3adaHus  Ne 2,

Mpopa6oTKa NEKLMOHHOTO U APYToro TEOPETNYECKOrO

1 Temal 2
BakyyMHble
TEXHONOIMK "
npoueccol (BTI) chave,
2 Tema 2 4
TeopeTnyeckue MaTepuasa.
OCHOBbI MoaroToBKa K TECTUPOBAHUIO,
mMogenuposaHusa BT,
annapaToB, YCTaHOBOK MoZAroToBKa K cAaye,
N Ux onTumanbHoe
NPOEKTMPOBaHME Ha CAade,
3BM
3 Tema 3 6
O6Lme NpUHUUNGI marepviana.
pacyéTta 1 nocTaHoBKa
3a/ia4y onTMMmK3aLmm claue,
BTI1, annapaToB u MoaroToBKa K TECTMPOBAHUIO,
yCTaHOBOK
MOZAroTOBKa K CAauYe,
4 Tema 4 6
["'napomexaHnyeckue Martepvana.
npoLiecchbl B yCNoBUAX MoZroToBKa K TECTUPOBaHWIO,
BaKyyma

OmopmreHne  MHAMBUAYANbHOrO  33faHuMs Ne 3,
MOAroTOBKA K Cliaue,
OdhopmrieHne labopaTopHbIX pPaboT, MOAroTOBKa K

dopmunp-
Mble
KOMTIIETEeHL|,
nn

MK-1,
MK-9,
MK-11

MK-1,
MK-9,
MK-11

MK-1,
MK-9,
MK-11

MK-1,
MK-9,
MK-11



S Tema 5 6
TennoBble npotieccol
B YC/I0BUAX BaKyyma

6 Tema 6 30
MaccooOMeHHble
MPOLLECChI B YCNOBMSAX
BaKyyMa

NToro 54
0.

caade, OdopmieHVe NPaKTUYeCKMX paboT, NoAroToBKa
K cOade,

MpopaboTKa NEKLIMOHHOIO 1 APpYroro TEOPETUYECKOr0
martepuaa.

MOAroTOBKA K TECTUPOBAHWIO,

OmopmreHue  MHAMBUAYaNbHOrO  33faHuMs  No 4,
MOAr0TOBKA K CAaYe,

OdopmreHne nabopatopHbIX paboT, MOAroToBKa K
cpadve, OdhopmrieHMe NPaKTUYeCKMX paboT, NOAroToBKa
K cOade,

MpopaboTKa NEKLIMOHHOIO 1 ApYroro TEOPeTUYECKOro
maTtepuasa.

MOAroTOBKA K TECTUPOBAHWIO,

OdopmreHne MHAVBMAYabHbIX 3a4aHuiA Ne 5, Ne 6, No
7, Ne 8, Ne 9 nogrotoBka K ciauye,

OchopmnieHne  labopaTopHbIX pPaboT, MOAroTOBKa K
caade, OdopmsieHVe NPaKTUYECKMX paboT, NOAroTOBKa
K coade,

Vicnonb3oBaHue peﬁTMHFOBOM CUCTEMbI OLUEHKN 3HaHWIA.

MK-1,
MK-9,
MK-11

MK-1,
MK-9,
MK-11

3HauyeHMs TeKyLLero peiTUHra BbICTaBNAKOTCA MPenojaBaTesieM MpU BbIMOTHEHUW BCEX
KOHTPO/IbHbIX TOYEK U 3afjaHnin (MCX0As M3 MaKCUMasbHOM OLeHKn 60 6annoB).
CucTema OLEHKM 3HAHWI B paMKax U3yYeHUs ANCLUN/INHbI

Bug paboTbl

NabopaTopHas paboTa
WHanBnayanbHoe 3agaHue 1
WNHanBngyansbHoe 3afaHune 2
WHanBunayanbHoe 3agaHue 3
VHanBnayanbHoe 3agaHue 4
HansuayanbHoe 3agaHue 5
VHauBnayanbHoe 3agaHue 6
WHanBunayansbHoe 3agaHue 7
WNHanBunayansbHoe 3ajaHue 8
VHauBnayanbHoe 3agaHue 9

MpakTnyeckune paboTbl

TecTupoBaHune
NToro

MpomexyTouHas aTTecTauus
(3Kk3ameH)

51.B.[1B.9.1 «BaKyymMHble TexXHOM0rnm»

Kon-Bo Makcum. MwuHUM. cymma Makcum, cymma
6ann 6annos 6annos

9 2 9 18
1 2 1 2
1 2 1 2
1 2 1 2
1 2 1 2
1 2 1 )
1 2 1 2
1 2 1 5
1 2 1 2
1 2 1 2
6 2 9 12
1 12 9 12

36 60

24 40

10



10. H(hopMaLMOHHO-MeToaMYeckoe obecrneyeHe QUCLUNNUHBI

Mpy “3yyeHUn ANCLUMNNHBI «BaKyyMHble TEXHOOMMM» B KAYECTBE UCTOUYHUKOB MHAOPMaLUM
PEKOMEHAYETCS UCMO/b30BaTh CEeAYHOLLYIO NUTepaTypy:

10.1 OcHoBHas nuTepaTypa
OCHOBHble UCTOYHUKW MHOPpMaLnn Kon-Bo 3ks.
1. BakyymHas TexHuka. O6opyfoBaHue, 84 3k3. B YHUL, KHN TY
NPOeKTUPOBaHUE, TEXHONOTUK,3KCNNyaTaumsa. 4.1.
VIHXXeHepHO-(h3nYecKme OCHOBbLI: yuebHoe
nocobue / M.X. XabnaHsH, I".J1. CakcaraHckuii,
A.B. bBypmucTpos; M-Bo 06pa3, n Hayku Poccun.
KasaH, Hau. uccnep. TexHon. yH-T. - KasaHb: U3g-
Bo KHNTY, 2013.-232 c.

2. MaccoobmMeHHbIe MPOLECcChl XMMUYECKO OBbC KHuradoHg
TexHonorum: Yue6. nocobue. - Cr6.: http://www.knigafund.rU/books/127853/read#
XNUMW3OAT, 2011.-440 c. page?2

[Joctyn ¢ no60i Toukn VIHTepHeT nocne
peructpauun no IP-agpecam KHUTY

3. AbsikoHoB B.I'. OcHoBbLI Tennonepegayn: yueb. 176 ak3. B YHUL KHUTY
nocobue /B.I'. AbskoHoB, O.A. JloHwwakoB; KasaH,

Hau. uccred. yH-T. - Kasavb: KHATY, 201 1- 232

C.

10.2 [ononHuTenbHaa nMTepaTypa

,ﬂ,OI'IOﬂHI/ITeﬂbeIe NCTOYHNKMN I/IH(*JOpMaLU/II/I Kon-Bo 3K3.
1 TexHuka wu3MepeHus Bakyyma. //Anses B.A., 59k3. B YHNL KHUTY
KysbmnH B.B. -KasaHb, M3a-80 KI'TY, 2009.-374
c.
2. Katanor BakyymHOro o6GopygoBaHus/ AO 20 9K3. Ha Kagheape BTIY
«BaKyymmall». - KasaHb, 2014,
3. BuanH 1O. B. VHXeHepHble MeToAbl pacueTa 3BC «Znanium.com»
3agad TennoobMeHa [DNEKTPOHHbIN pecypc] httD://znanium.com/cataloe.DhD?bookinfo=
MoHorpacus / FO. B. BuauH, B. B. VBaHoB, P. B. 506059
KasakoB. - KpacHosipck : Cub. degep. yH-T, 2014. foctyn ¢ nto6oii Toukn VHTepHeT
- 168 c. nocne peructpaumm no IP-agpecam KHNTY

10.3  3NeKTPOHHbIE UCTOYHUKM NHOPMaL MK
Mpy n3ydyeHUM AUCUUNAUHBLI «BaKyyMHble TeXHOMOrMW» PeKOMEeH0BaHO MCNOo/b30BaHue

3N1EKTPOHHBIX UCTOYHWNKOB MH(OPMALLMN:
- OnekTpoHHble KaTanorn: YHWL, (http://library.kstu.ru/ , http://ruslan.kstu.ru/),
- DNeKTPOHHO-6MbnnoTeuHaa cuctema (36C) «KHurad®oHg» (www.knigafund.ru).

'OAPCTBEHHOE BIOAXXETHOE

CornacoBaHo:  "ueswewero

3aB. cekTopom OKY® Wui yunsepcuters
-Hay4yHbIn
AUMOHHbIN UEeHTp


http://www.knigafund.rU/books/127853/read%23
http://znanium.com/cataloe.ohD?bookinfo=
http://library.kstu.ru/
http://ruslan.kstu.ru/
http://www.knigafund.ru

11. OUugeHOYHbIe cpefcTBa AN TEKYLW,Eero KOHTPO/A YyCrneBaeMocTu, NPOMEXKY T OUYHOW
aTTecTauMm No NToraMm OCBOEHUSA AUCLUM/NHbI
OueHouHble cpeAcTBa AN NPOBEAEHWA  TeKYLEero KOHTPONA  YCMeBaeMoCTH,
NMPOMEXYTOYHOW aTTecTauum obyuvarowmxcs paspaboTaHbl cornacHo lonoxeHuto o PoHfe
OLEHOYHbIX CPeACTB, paccMaTpuBatoTCA KakK CcocTaBHas 4acTb pabouyeil nporpaMmbl  ©
0(hopM/ieHbI OTAENbHBIM AOKYMEHTOM.
12. MaTepunanbHO-TexXHMUYecKoe obecneyeHme AUCLUNINHbI
B kKayecTBe MmaTepuasbHO-TEXHUYECKOrO 06ecrneyeHUs AUCLUNIWHBI UCMOMb3YOTCA
My/NbTUMEANAHbIE CPeacTBa; Habopbl CnavifoB U KMHOMPWUILMOB; [EMOHCTPALVOHHbIE
npuoopsbl; NpY HEO6XOLMMOCTM - CPeACTBa MOHUTOPUHTA U T.A4.
12.1J1eKUNOHHbIe 3aHATUSA:
a. KOMMNIEKT 3/1eKTPOHHbIX Npe3eHTaL Wi, cnainfos, BUAe0(hnIbMOB
b. ayauTopusa B-325 ocHalleHa npe3eHTaLMOHHON TeXHMKON (MpoekTop OBepXxea-npoeKkTop
"MEDIUM Traveller 3", 3kpaH, KOMNbOTEP/HOYTOYK),
12.2. labopaTopHble paboThl
-nabopatopus B-320 (BakKyyM-TEXHONOTMYECKMX MPOLECCOB W BaKyyMHbIX W3MEPEHWUIA),
OCHallleHHas nabopaTopHbIM 060pyA0BaHUEM,
-nabopatopus B-323 (KomnblOTePHbIV KNacc) OCHalleHa 8 KOMNboTepamu,
WabnoHbl pacyeToB M OTYETOB MO nabopaTtopHbIM paboTam NpefCcTaB/ieHbl B 3MEKTPOHHOM
BUJE,
pe3ynbTaTbl pac4eToB OPOPMAIOTCA Ha MPUHTEpE.
12.3 TMpaKTn4yeckune 3aHATUA
a nabopatopus B-323 (KomMnbOTEPHbIV KNacc) ocHalleHa 8 KOMMNbIoTepamu.
12.4 Tlpouyee
a. paboyee MeCTO MpenojasaTesid, OCHALLEHHOe KOMMbIOTEPOM C AOCTYNOM B VIHTEpHeT,
B.  paboume MecCTa CTY[AEHTOB, OCHalleHHble KOMMNbKOTEpamMy C LOCTYNOM B VIHTepHerT,
npefHas3HavyeHHble 418 paboTbl B 31EKTPOHHON 06pa3oBaTenibHOl cpefe,
12.5 CpeacTtBa Busyanmsaumm nHpopmalmnm
a. Y4ebHble BUAeO(pUIbMBI:
. MpokaTka MeTasNoB B BakyyMe.(2 yacti rno 10 MuH.);
. CkansipHoe none n rpagneHT.(10 mMuH);
. #BneHuns nepeHoca B rasax.(20 MuH);
. Pur3nueckme ABNeHNs B paspexxeHHbIX rasax.(10 MuH);
. BA3KOCTb rasoB v Xugkoctei.(20 MuH);
. Xungkoe coctosHue BelecTsa.(10 MuH);
. HecTaynoHapHbIiA Tena0- 1 maccoobMeH.(20 MUH);
. JlyumncTblin Tennoo06MeH. (20 MUH);
. Agcop6ums.(20 MuH);
. BnaxHbii Bo3gyX.(10 MuH);
. BbICOKO3(P(heKTMBHbIE HAacaAKM MAacCOOOMEHHbIX KOMOHH.(10 MuH);
. PekTurkaumns.(10 MuH)
. YyebHble AnapuibMbi:
. Mpouecchl 1 annapaTbl.(3 YacTu).
MaccoobMeHHble MpoLecchbl.(4 YacTn).
. CyLlKa B XUMWYECKO NPOMbILNeHHOCTK.(1 yacTb).
B. Cnaligbl B NOMOLLb K IEKLMOHHOMY MaTepuany
13. O6pasoBaTe/ibHble TEXHO/0MMn
NabopatopHble 3aHATUA (6 YacoB), nekumn (4 4aca), NpakTUYecKue 3aHATUA (8 4acos)

MPOBOASATCS C MCNOMb30BAHUEM MHTEPAKTUBHOW (hopMbl 06yueHus (yuyebHO-AenoBast Urpa).

(@)
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»Yon
In

JlncT nepeyTBepXaeHUA paboyein NporpaMmmbil

Pabouas nporpamma no  AUCLMUNNIUHE
nepecMoTpeHa Ha 3acefaHun Kagenpsl BTOY

fata Hanunu Hanunuune
nepeyTrBepxpaeHus P ne N3MeHeH
(npoTokon 3acenal! s n3MeHe Wi s
Kadeapbl) HuWi cnucke
nntepaty
pbl

Nel OT 31.08.2018 HeT HeT

PaspaboTumnk Pl
(nognucek)

Aou.
0.1, Carpees
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Kadeapoii
(noagnuce)
Mpod.
B.A; Anses

TEXHONOTNM»

HayanbHuk
YMU/OMr/OAnA
(nognucek)
Aou.
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